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[57] ABSTRACT 

A compression screw having a proximal portion and a 
distal portion. integrally interconnected by an intermedi- 
ate tapering portion. The proximal and distal portions 
have threads of the same pitch. The intermediate por- 
tion has a smooth outer surface tapering the larger di- 
ameter proximal portion into the smaller diameter distal 
portion. The shaft of the proximal portion is cylindrical 
and the shaft of the distal portion is tapered, terminating 
in a sharp trocar point, and the threads of. the proximal 
and distal portion may be provided with self-cutting 
flutes. The smooth tapering surface of the intermediate 
portion cooperates with the threads at the distal end to 
effect counteracting forces which cause compressions 
of the bone between the distal end and the taper. 

13 Claims, 9 Drawing Figures 
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integrally interconnected by an intermediate portion. It 

COMPRESSION BONE SCREW is a further object of this invention to describe a bone 

screw having distal threads and proximal threads of the 

This application is a continuation-in-part of Ser. No. same pitch. It is an object of this invention to describe a 

109,639, filed Jan. 4, 1980, now abandoned. 5 bone screw having distal and proximal threads having 

BACKGROUND OF THE INVENTION self-cutting flutes. It is another object of this invention 

to describe a bone screw terminating in a sharp trocar 

L Field of the Invention point It is ^ object of ^ j nvention to describe a bone 

The invention generally relates to a screw for joining screw having an intermediate portion with a substan- 

parts of bone. 10 tially smooth outer surface. It is another object of this 

Many types of bone fractures, particularly fractures invention to describe a bone screw, particularly a fibu- 
of the fibula are lateral fractures occurring near the Jar screWt ^ a cylindrical proximal shaft to ri 
distal end of a long bone. In such a case, if reinforce- int0 a tapered distal shaft *~ 
ment is necessary, it may be desired to provide such It is a further object to jde a means for jf 
reinforcement parallel to the length of the bone. In 15 a fracturc running transverse to, or diagonally trans- 
particular, this invention is directed to the provision of verse ^ the , [ h of a , bone in ^ J ^ 
reinforcement, with a compressive force, along the mcdium ^ frac f ured , ts of the b P Qne 
medullary canal of the long bone, with access to the „ Qro i lo i t £ i anetiU ~t u 3fc6 " lcma u * 
medullary canal being achieved by drilling along the £ SlS£ ir ! 
center of the bone from the end of the bone. 20 ™ r u ^ j l° 

While most fractures of long bones are transverse t0 pr0Vlde \ me ,? nS f ° f "T?™? 8 "?* a l b ° ne ,n Such * 

fractures, such fractures usually do not occur along ? anncr m whlch , a SCT ™ ,s m ^ so a P? rt, ° n of 

lines perpendicular to the length of the bone, but rather * e * C ' ew ™ S the meduJlar y c * nal ° f the bone * 

occur along fracture lines which cross the bone in a Wlth , the path of the , s ? rew ensu ™g that the bone seg- 

diagonal direction. Thus, direct compressive force in 25 m ^ts remam in axial alignment, and in which the screw 

many cases tends to cause the segments of the bone to f 1 ™ a lon f ,tu <»nal compression of the bone segments, 

shift laterally, thus defeating the purpose of intention- "J? u yet a furt f. e f ob J ect to describe a fibular screw 

ally applied compressive force. For this reason, any w !|! c r accomplishes this kind of compression, and 

device effecting longidutinal compression at a fracture whlch can be additionally used for repairs of lung bones 

site must also provide a means for aligning the two 30 tban ^ fibula - 

segments of the bone so as to avoid any lateral shift. J* 1 * bonc screw according to the invention is com- 

2. Description of the Prior Art P rised of a P r °x»nial portion having a cylindrical proxi- 

Many types of screws are known in the prior art. For mal shaft and proximal threads. The proximal threads 

example, Russell in U.S. Pat. No. 146,023 describes a mav be provided with self-cutting flutes in the form of 

wood screw with a thread of varying pitch gradually 35 notches. The proximal portion is provided with a means 

decreasing from the point of the screw. for engaging a tool such as a hexagonal opening for 

Fracture screw adjusting means are also known in the engaging a hexagonal screw driver designed to fit alien 

prior art as described by Charnley in U.S. Pat. No. . screws. The proximal portion integrally terminates into 

2,801,631. an intermediate portion having a substantially smooth 

Anchoring arrangements for joining two dissimilar 40 outer surface tapering and integrally terminating into a 

materials are disclosed in Canadian Pat. No. 731,381, distal portion. The distal portion has a distal tapering 

issued to Fischer. shaft terminating in a trocar point. The distal portion is 

None of the above-disclosed attaching structures provided with distal threads having the same pitch as 

have been particularly applied to use as a distal fibular tne proximal threads. The distal threads also may be 

screw. 45 further provided with self-cutting flutes in the form of 

A screw described by Herbert in U.S. Pat., No. notches. 
4,175,555 has two threads, separately located at differ- The screw is used by drilling a fractured long bone, 
ent locations along the length of the screw at distal and such as a fibula, from the end thereof. The bore is en- 
proximal ends, respectively, the threads being separated larged at the entry point to a diameter sufficient for the 
by a shank portion. The distal threaded portion has a 50 proximal end of the screw to enter the bone, with the 
diameter which is smaller than the proximal threaded proximal end engaging the bone. It is significant that a 
portion, while the thread pitch of the (narrow) distal portion of the purchase site which is to be engaged by 
threaded portion is greater than the thread pitch of the the tapering intermediate , portion is drilled narrower 
(wide) proximal threaded portion. This thread pitch than the tapering portion, at least before the fracture 
differential causes the distal end of the screw to attempt 55 Hne of the bone is reached. 

to advance through bone tissue for each clockwise turn By the distal threads engaging the bone beyond the 
of the screw at a rate greater than the rate of advance of fracture line when the tapering part of the intermediate 
the proximal end of the screw. The difference in ad- portion is engaging the bone before the fracture line, a 
vance rates results in the compression of bone at the compressive force between the segments of the bone on 
distal end against bone at the proximal end. It can there- 60 opposite sides of the fracture line is established. This 
fore be seen that Herbert effects a compression which compressive force is maintained at least until the proxi- 
changes in accordance with the number of turns that the mal threads engage the bone, thus establishing a corn- 
screw is threaded when the proximal threads are engag- pressed relationship between the bone segments en- 
ing bone. gaged by the proximal and distal ends of the screw. 

SUMMARY OF THE INVENTION 65 ^ 2'? h^T! $ °? ^ a ° f *1 

screw rather than a differential thread pitch. An axial 

It is an object of the invention to describe a bone alignment of the bone segments is established as a result 

screw having a distal portion and a proximal portion of the screw engaging the bone along the drill bore. 
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of the relative thread pitches, due to the tapered inter- 

BRIEF DESCRIPTION OF THE DRAWING mediate portion 3, a certain amount of compression can 

These features and object of the invention will be- occur as the tapered area wedges into the bone or the 
come apparent to those skilled Jn the art by referring to medullary canal. That is, as the screw is applied to the 
the accompanying drawing in which: 5 bone the continuously increasing diameter of the lnter- 

FIG 1 is a perspective view of the fibular screw mediate portion causes compression between bone en- 
according to the invention; gaged by the intermediate portion 3 and the bone en. 

FIG 2 is a longitudinal sectional view of the fibular gaged by the distal threads 5. Preferably, the screw is 
screw according to the invention; threaded with relatively large threads, as illustrated to 

FIG. 3 is a sectional view taken along lines 3—3 of 10 achieve substantial thread to bone contact. The screw is 
PIQ |. preferably made of a metal such as stainless steel. 

FIG' 4 is a distal end view of the fibular screw ac- Inasmuch as the tapered intermediate portion 3 is 
cording to the invention; and, intended to effect compression, in the preferred embodi- 

FIGS 5A-5E show a preferred technique for using ment, the intermediate portion 3 must be of sufficient 
the fibular screw according to the invention. 15 length for at least a part of the intermediate portion 3 to 

engage the bone on one side of a fracture line while the 
DETAILED DESCRIPTION OF THE distal tnreads 5 engage the bone at the other side of the 

PREFERRED EMBODIMENT fracture line. This would occur prior to the proximal 

In order to more fully understand the invention, it threads 4 engaging the bone, 
should be pointed out that the words, "distal," and, 20 The tapered shaft la of the distal portion 2 is tapered 
'^proximal " will be used to describe portions both of the slightly to conform to the narrow canal just above the 
screw and of the bone in the following manner: lateral malleolus. The hexagonal opening 8 allows the 

When a fracture occurs at a portion of a long bone proximal end of. the screw to be engaged by a tool so 
near an end of that bone furthest from the body, that that the screw can be recessed flush with the bone, 
fracture is said to occur at the distal, rather than the 25 OPERATION AND SURGICAL PROCEDURE 
proximal end of the bone. On the other hand, the fibular 

screw will be described as being inserted in that end; the Referring to FIGS. 5A-5E, a typical fracture 23 of 
screw will be arranged so that the proximal end of the the fibula 21 is shown. FIGS. 5A-5E illustrate a lateral 
screw is adjacent the distal end of the bone. Therefore, view of the fibula. As is shown, fracture 23 will most 
the distal end of the screw will be the part of the screw 30 likely occur along a fracture line near the distal end 25 
that is closest to the proximal end of the bone. For this of the bone, segmenting the fibula 21 into distal and 
reason the proximal and distal portions of the screw proximal fragments 2 \d and Zip, respectively. In order 
should not be confused with the proximal and distal to insert the screw, the distal end 25 is exposed by tern- 
ends of the bone, which are often, but not always, in porarily separating, to the extent necessary, the distal 
opposite alignments. 35 end 25 from the astragalus (not shown) and associated 

The preferred form of the invention is shown as a tendons and ligaments located at the distal end 25. Alter 
distal fibular screw (i;e., a screw to be inserted into the exposure of the distal end 25, the fibular is maintained m 
distal end of the fibula) and includes a proximal portion alignment and a center bore 27 is drilled along the 
11 a distal portion 2 and an intermediate portion 3 length of the fibular 21 from the distal end. The bore 27 
integrally interconnecting the proximal portion 11 and 40 is sized so that the distal end of the bone screw will 
distal portion 2. Preferably, the proximal portion 11 has threadingly engage the bore. Preferably, the center bore 
a proximal shaft tla which is cylindrical in shape. The. 27 is drilled with a drill bit corresponding to the diame- 
proximal shaft 11a is provided with a plurality of proxi- ter of the leading tip end of the distal shaft 2a. The bore 
mal threads 4 having a given pitch. 27 is widened for a. short distance from the distal end 25 

The distal portion is comprised of a tapered distal 45 in order to form a wider diameter portion 29 of the bore 
shaft 2a terminating in a sharp trocar point 7. The distal 27. The wider diameter portion 29 is preferably drilled 
portion 2 is provided with a plurality of distal threads 5. with a bit corresponding to the diameter of the proximal 
In the preferred embodiment, the distal threads may be shaft 11*. This wider portion 29 permits engagement of 
provided with at least one self-cutting flute 6. The flute the threads 4 at the proximal portion of the screw, while 
is preferably a notch which cuts through the threads 5, 5p allowing the screw to penetrate the outer cortex of the 
the notch having a wall 6a perpendicular to the distal bone as the screw enters the distal end 25 of the bone, 
shaft la and a wall 6b parallel to a tangent of the distal After the purchase site is cleared of thrombosi and 
shaft 2a. The embodiment illustrated in FIGS. 1-4 uti- other debris, the screw 31 is inserted into the center 
lize two such flutes 6 in the distal thread portion 2. . bore 27 by using an alien key 33 or similar tool. While 

The proximal portion 11 is provided with a means for 55 the alien key 33 is shown for simplicity, it is anticipated 
engaging a tool such as hexagonal opening 8 for engag- that an alien screwdriver will actually be used as the 
ing a hexagonal wrench. The intermediate portion 3 is turning tool. When the distal threads 5 of the screw 31 
integral with the proximal portion 11 and distal portion have substantially cleared the fracture line 23, the taper 
2. The proximal portion 11 has a diameter which is at the intermediate portion S creates opposing forces, as 
greater than the greatest diameter of the distal portion. 60 indicated by arrows 35. As the. tool 33 is rotated, these 
The proximal threads 4 may also include at least one forces can continue to develop, until the proximal 
self-cutting flute in the form of a notch 13 (FIGS. 1 and threads 4 hold the bone 21 in the state of compression so 
4) such as those described for the distal threads. A par- established. 

ticularly advantageous embodiment may include three Compression of the distal bone fragment 214 onto the 
notches 13 in the proximal portion and two flutes 6 in 65 proximal bone fragment 2lp is achieved as the distal 
the distal portion. threads 5 engage the proximal bone fragment 21/>, as 

In the embodiment shown, the proximal threads 4 insertion continues and as the diameter of the mtermedi- 
have the same pitch as the distal threads 5. Regardless ate portion 3 tapers to the larger diameter of the proxi- 
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mai portion 1, forcing the distal fragment of bone 2\d may be understood that the invention may be employed 
(compressing the fracture) onto the proximal fragment . in several surgical applications wherein a device for 

2\p t pushing the distal portion 2\d ahead. The compres- engaging two portions of bone is required.. Thus, while 

sion takes place before the proximal threads 4 enter the the screw is particularly adapted for insertion along 

bone 21. 5 . medullary canals of the long bones, but may also be 

Since, in the preferred embodiment, both sets of used in a similar manner in bone other than just along 

threads 4, 5 are of same pitch, as both sets of threads the medullary canal, 

become engaged in the bone 21, no further compression I claim: 

is achieved because threads of the same pitch would be . 1. A compression bone screw comprising: 

advancing the same amount. This is important because 10 (a) a distal portion including a distal shaft having a 

the engagement of the proximal threads 4 with the distal plurality of distal threads therein, the distal threads 

bone fragment 2ld fixes the amount of bone compres- . having a given pitch, said distal portion terminating 

sion established. in a substantially pointed end; 

It should be clear that, although the compressive . (b) a proximal, portion including a. proximal shaft 
force may later subside as the bone tissue releases pres- 15 having a diameter which is greater than the diame- 
sure against the distal threads 5 and the intermediate ter of the distal shaft said proximal portion includ- 
portion 3, the engagement of the proximal and distal ing a tool interengaging means thereon; and 
threads 4, 5 with the bone 21 still provides a fixed rela* (c) an intermediate portion connecting the proximal 
tionship for the bone on either side of the fracture line portion and the distal portion, the intermediate 
23. It should be further noted that, since the bore 27 and 20 portion including a tapered, shaft having a thread- 
consequently the distal portion 2 of the screw 31- coin- less substantially annular smooth outer surface, 
cide with the medullary canal, a minimum of structural wherein the tapered shaft and the distal threads 
bone is lost in the narrow portion. This minimization of cooperate. so as to create opposing forces which 
structural loss . provides an increased strength of the effect compression of bone tissue between the in- 
bone 21 adjacent the distal portion 2 of the screw 31, 25 tennediate portion and the distal portion when the 
that being the portion of the bone 21 where the rein- distal threads and the tapered shaft are both engag- 
forcement terminates and inherent bone strength is most ing bone tissue. 

needed. 2, The bone screw of claim 1 wherein the proximal 

While the placement of the proximal end 11 of the shaft is cylindrical, the distal shaft is tapered and the 

screw is mostly or entirely within cancellous bone, the 30 cross-sectional diameter of the proximal shaft is greater 

distal end 2 is primarly placed in the cortical bone sur- than the largest cross-sectional diameter of the distal 

rounding the medullary canal. Since the distal end 2 shaft 

exerts a significant force on both the intermediate por- 3. The bone screw of claim 2 wherein the cross-sec- 
tion 3 and on the proximal end 11 of the screw, the tional diameter of the proximal shaft is no smaller than 
included angle a of the thread cross-sections is critical. 35 the largest cross-sectional diameter of the distal threads. 
If that included angle a is less than 20°, than the threads 4. The bone screw of claim 2 wherein the distal 
have a reduced strength which would result in the threads are provided with at least one self-cutting flute, 
threads collapsing, this being primarily a problem with . 5. The bone screw of claim 4 wherein the distal por- 
the distal threads 5. If the included cross-sectional an- tion terminates in a sharp trocar point, 
gles a is too great, the threads have a reduced purchas- 40 6. The bone screw of claim 2 wherein the distal 
ing power and would therefore have a tendency to threads may be inserted into a bore formed Iongitudi- 
"strip out" of both the cortical bone engaged by the nally along the center axis of the fractured end of a bone 
distal threads and the cancellous bone engaged by the and, by inserting the screw into the bore until the distal 
proximal threads. For this reason, the included angle a threads engage the bone on one side of the fracture and 
must be less than 60*. In the preferred embodiment, the 45 at least apart of the intermediate portion is engaging the 
included cross-sectional angle a is 40° which is within a bone on the opposite side of the fracture, a compressive 
preferred range of between 30* and 50*. Thus, the force is established in the bone parallel to the length of 
threads 5 at the distal end 2 are able to "grab" the corti- the screw, said distal portion terminating in a sharp 
cat bone at the medullary wall, threads 4 at the proximal trocar point 

end 11 are able to maintain a satisfactory grip on the 50 7. The bone screw of claim 1 wherein the proximal 

cancellous bone occuring at the distal end of the fibula. shaft has a plurality of proximal threads thereon, said 

Thus, the proximal and distal threads 4, 5 are "cut" proximal threads having a given pitch which is the same 

within the same included cross-sectional angle a and as the given pitch of the distal threads, 

with the same pitch as described above. 8. The bone screw of claim 7 wherein the proximal 

It is contemplated that the screw may be supplied in 55 threads are provided with at least one self-cutting flute, 

different sizes. Generally, 90% of all fibular fractures 9. The bone screw of claim 1 wherein the proximal 

occur just above the lateral malleolus (distal fibula) portion is provided with a recessed socket for engaging 

where the fibula "necks down". Often these fractures . a tool. 

are comminuted. In the past, rush rods have been used, 10. The bone screw of claim 9 wherein said recessed 
but these rods tend to rotate and back out. The dis- 60 socket is a recessed hexagonal opening, 
closed fibular screw avoids this drawback by providing 11. A compression bone screw comprising: 
proximal and distal threads of the same pitch. (a) a distal portion including a distal shaft having a 
Various changes may be made in the details of the plurality of distal threads thereon, the distal threads 
invention, as disclosed, without sacrificing the advan- being provided with at least one self-cutting flute, 
tages thereof or departing from the scope of the ap- 65 the distal threads having a given pitch, and the 
pended claims. Furthermore, although the present in- distal portion terminating in a sharp trocar point; 
vention has been disclosed and discussed with regard to (b) a proximal portion including a cylindrical proxi- 
es exceptional advantages in terms of a fibular screw, it mal shaft having a plurality of proximal threads 
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/ thereon, , the proximal threads having the same 
given, pitch as the distal threads, the proximal shaft 
having a diameter which is greater than the largest 
cross-sectional, diameter of the distal threads; and 
the proximal portion being provided with a re- 5 

. cessed socket adapted to be engaged by a tool for 
rotating said screw; and 

(c) an intermediate portion connecting the proximal 
portion and the distal portion, the intermediate 
portion including a tapered shaft having a thread- 10 
less substantially annular smooth outer surface, 
wherein the distal threads may be inserted into a 
bore formed longitudinally along the center axis of 
a fractured bone and, by inserting the screw into 
the bore until the distal threads engage the bone on 15 
one side of the. fracture and at least a part of the 
intermediate portion is engaging the bone on the 
opposite side of the. fracture, the tapered shaft and 

. the distal threads cooperate so as to create oppos- 
ing forces which effect compression of bone tissue 20 
between the intermediate portion, and the distal 
portion, the compressive force thus established 
being parallel to the length of the bone and the 
length of the screw, with the screw further estab- 
lishing axial alignment of the bone at the fracture 25 
site. 



12. The bone screw of claim 11, wherein said interme- 
diate portion is of approximately the same length as said 
distal portion and said proximal portion. 

13. A compression bone screw comprising: 

(a) a distal portion including a distal shaft having a 
plurality of distal threads thereon, the distal threads 
having a given pitch; 

(b) a proximal portion including a proximal shaft 
having a plurality of proximal threads thereon, the 
proximal shaft having a diameter which is greater 
than the diameter of the distal shaft, said proximal 
threads terminating about midway along said prox- 
imal shaft and 

(c) an intermediate portion connecting the proximal 
portion and the distal portion, the intermediate 
portion including a tapered shaft having a substan- 
tially smooth outer surface, wherein the tapered 
shaft and the distal threads cooperate so as to cre- 
ate opposing forces which effect compression of 
bone tissue between the intermediate portion and 
the distal portion when the distal threads and the 
tapered shaft are both engaging bone tissue, said 
intermediate portion being of a approximately the 
same length as said distal portion and said proximal 
portion. 
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